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ABSTRACT 

A dunnage bag includes a sealed, ?exible bag, and a rigid 
valve assembly connected in ?uid communication to the 
?exible bag. The valve assembly has a rigid collar Which 
mounts in an opening in a Wall of a container to receive an 
exit end of a ?ll noZZle of an in?ating system Which supplies 
pressurized gas for in?ating the ?exible bag. 
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INFLATABLE PACKING MATERIAL 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to in?atable packing mate 
rial, in particular dunnage air bags. 

[0002] Dunnage air bags are typically used to ?ll void 
regions in containers carrying articles for shipment. When 
the bag is in?ated, the article is Wedged betWeen the bag and 
the Walls of the container or betWeen portions of the bag. 
Thus the article is prevented from moving around in the 
container While being shipped. The bag is usually made from 
a puncture resistant material to ensure that the bag remains 
in?ated during the shipment of the article. 

SUMMARY OF THE INVENTION 

[0003] In general, according to one aspect of the inven 
tion, a dunnage bag includes a sealed, ?exible bag, and a 
rigid valve assembly connected in ?uid communication to 
the ?exible bag. The valve assembly has a rigid collar Which 
mounts in an opening in a Wall of a container to receive an 
exit end of a ?ll noZZle of an in?ating system Which supplies 
pressuriZed gas for in?ating the ?exible bag. 

[0004] Embodiments of this aspect of the invention may 
include one or more of the folloWing features. The ?exible 
bag includes a pleat for relieving strain on the ?exible bag 
near the valve assembly When the dunnage bag is in use in 
the container. The ?exible bag has a quilted construction. 
The collar includes a ?rst rim located at an entrance end of 
the collar and a second rim spaced apart from the ?rst rim. 
The ?rst rim has a smaller diameter than the second rim and 
a larger diameter than a portion of the collar located betWeen 
the ?rst rim and the second rim. The ?rst rim is tapered to 
sealably engage the exit end of the ?ll noZZle. The rigid 
collar is con?gured so that the entrance end of the collar is 
?ush With an outer surface of the Wall of the container When 
the rigid collar is mounted in the Wall. Alternatively, the 
rigid collar is con?gured so that the entrance end of the 
collar is recessed from an outer surface of the Wall of the 
container When the rigid collar is mounted in the Wall. 

[0005] In other embodiments of this aspect, the rigid collar 
includes a third rim spaced apart from the second rim, Where 
the third rim extends inWardly into a bore de?ned by the 
rigid collar. The rigid collar is con?gured so that the entrance 
end of the collar protrudes from an outer surface of the Wall 
of the container When the rigid collar is mounted in the Wall. 

[0006] In another aspect of the invention, a dunnage bag 
includes a sealed, ?exible bag, and a ?exible valve assembly 
connected in ?uid communication to the ?exible bag at a 
?rst end of the valve assembly. The valve assembly has a 
rigid collar at another end of the valve assembly Which 
mounts in an opening in a Wall of a container to receive a ?ll 
noZZle of an in?ating system Which supplies pressured gas 
for in?ating the ?exible bag. 

[0007] Embodiments of this aspect of the invention may 
include any of the features discussed above, as Well as the 
folloWing additional features. The ?exible bag includes tWo 
opposed sides and the ?rst end of the valve assembly is 
connected to the ?exible bag near a center region of one of 
the tWo opposed sides. Alternatively, the ?exible bag 
includes tWo opposed sides and the ?rst end of the valve 
assembly is connected to the ?exible bag near an edge of the 
?exible bag. 
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[0008] In another aspect of the invention, a dunnage bag 
includes a sealed, ?exible bag, and a valve assembly con 
nected in ?uid communication to the ?exible bag. The valve 
assembly has a rigid collar Which mounts in an opening in 
a Wall of a container to receive a ?ll noZZle of an in?ating 
system Which supplies pressuriZed gas for in?ating the 
?exible bag. The collar has a ?rst rim located at an entrance 
end of the collar and a second rim positioned next to the ?rst 
rim. The ?rst rim has a smaller diameter than the second rim 
and a larger diameter than a portion of the collar located 
betWeen the ?rst rim and the second rim. 

[0009] Embodiments of this aspect of the invention may 
include any of the features discussed above. 

[0010] In still another aspect of the invention, a dunnage 
bag includes a sealed, ?exible bag, and a ?exible valve 
assembly connected in ?uid communication to the ?exible 
bag at an end of the valve assembly. The valve assembly has 
an outer portion With an adhesive for attaching the outer 
portion to a Wall of a container to receive a ?ll noZZle of an 
in?ating system Which supplies pressured gas for in?ating 
the ?exible bag. 

[0011] Embodiments of this aspect of the invention may 
also include any of the features discussed above. 

[0012] In another aspect of the invention, a dunnage bag 
includes a sealed, ?exible bag having multiple protrusions 
extending outWardly from a surface of the ?exible bag, and 
a valve assembly connected in ?uid communication to the 
?exible bag. The valve assembly is con?gured to receive an 
exit end of a ?ll noZZle of an in?ating system Which supplies 
pressuriZed gas for in?ating the ?exible bag. 

[0013] In yet another aspect of the invention, a dunnage 
bag includes a sealed, ?exible bag Which has a ?rst portion 
With a substantially smooth outer surface, and a second 
portion With a quilted construction, and a valve assembly 
connected in ?uid communication to the ?exible bag. The 
valve assembly is con?gured to receive an exit end of a ?ll 
noZZle of an in?ating system Which supplies pressuriZed gas 
for in?ating the ?exible bag. 

[0014] In still another aspect of the invention, a dunnage 
bag includes a container, a sealed, ?exible bag disposed 
Within and attached to the container, and a valve assembly 
connected in ?uid communication to the ?exible bag. The 
valve assembly is con?gured to receive an exit end of a ?ll 
noZZle of an in?ating system Which supplies pressuriZed gas 
for in?ating the ?exible bag. 

[0015] In another aspect of the invention, a packaging 
system includes an in?ating system Which provides pressur 
iZed gas for in?ating a dunnage bag disposed Within a rigid 
container holding an article; a taping system Which applies 
tape on the container to seal the container; and a conveying 
system Which transports the container to and from the 
in?ating system and the taping system. The taping system is 
attached to the conveying system. 

[0016] Embodiments of this aspect of the invention may 
include one or more of the folloWing features. The packag 
ing system includes a controller Which causes the taping 
system and in?ating system to perform automatically. The 
in?ating system includes a pressure regulation system Which 
controls the in?ation of the bag. The pressure regulation 
system is controlled by a feedback controller such that the 
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bag is in?ated in stages. The feedback controller monitors 
the pressure Within the bag and the ?oW rate of air to the bag. 
The packaging system includes a sWell detector Which 
detects de?ection of a Wall of the container during in?ation 
of the dunnage bag. The in?ating system and taping system 
are activated manually. The in?ating system includes a ?ll 
noZZle having a pliable material at an exit end of the noZZle 
Which sealably engages With a collar of a valve assembly 
connected in ?uid communication With the bag. The pack 
aging system includes a sound generator Which produces a 
sound such that the amplitude and pitch of the sound 
corresponds to the ?oW rate of air through the sound 
generator. 

[0017] In still another embodiment of the invention, an 
in?ating system includes a ?ll noZZle Which engages With an 
entrance end of a valve assembly of a dunnage bag for 
supplying pressuriZed gas to the bag for in?ating the bag, 
and a pressure regulation system Which controls the in?ation 
of the bag. 

[0018] Embodiments of this aspect of the invention may 
include one or more of the folloWing features. The pressure 
regulation system is controlled by a feedback controller such 
that the bag is in?ated in stages. The feedback controller 
monitors the pressure Within the bag and the ?oW rate of air 
to the bag. The ?ll noZZle includes a pliable material at an 
exit end of the noZZle Which sealably engages With a collar 
of a valve assembly connected in ?uid communication With 
the bag. The in?ating system includes a sWell detector Which 
detects de?ection of a Wall of a container during in?ation of 
the dunnage bag disposed Within the container. 

[0019] In yet another aspect of the invention, an in?ating 
system includes a ?ll noZZle Which engages With an entrance 
end of a valve assembly of a dunnage bag for supplying 
pressuriZed gas to the bag for in?ating the bag, and a sWell 
detector Which detects de?ection of a Wall of a container 
during in?ation of a bag Within the container. In certain 
embodiments of this aspect, the sWell detector is a linear 
transducer. 

[0020] In another aspect of the invention, a method for 
packaging an article includes placing a dunnage bag inside 
a rigid container along With the article; mounting a valve 
assembly of the dunnage bag in an opening in a Wall of the 
container; and, by means of an automated system, supplying 
pressuriZed gas to the valve assembly to in?ate the bag; and 
sealing the container With tape. The dunnage bag includes a 
sealed, ?exible bag, and the valve assembly connected in 
?uid communication to the bag. 

[0021] In some embodiments of this aspect of the inven 
tion, the step of supplying is performed before the step of 
sealing. And in other embodiments, the step of supplying is 
performed after the step of sealing. 

[0022] Among other advantages, the dunnage bag facili 
tates packaging articles for shipment quickly. The bag 
requires less material to assemble than the prior art. In at 
least one embodiment, the valve assembly does not protrude 
outside the container and thus can not be snagged and ripped 
out of the container. The in?ation of the bag can be readily 
automated. The packaging system is able to in?ate the bag 
and seal the container simultaneously Without requiring 
manual intervention from an operator. 
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[0023] Other features and advantages of the invention Will 
become apparent from the folloWing detailed description 
and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is an illustration of a dunnage bag incor 
porating a rigid valve assembly; 

[0025] FIG. 2A is a front vieW of the rigid valve assembly 
of the dunnage bag of FIG. 1; FIG. 2B is a side cross 
sectional vieW along line 2B-2B of FIG. 2A; 

[0026] FIG. 2C is a side cross-sectional vieW along line 
2C-2C of FIG. 2A; 

[0027] FIG. 2D is a side cross-sectional vieW of the rigid 
valve assembly of FIG. 2A mounted in an opening of a Wall 
of a container; 

[0028] FIG. 3 is a perspective vieW of the dunnage bag of 
FIG. 1 in use in a container; 

[0029] FIG. 4A is an illustration of a packaging system for 
in?ating the dunnage bag of FIG. 1; 

[0030] FIG. 4B is a side cross-sectional vieW of the rigid 
valve assembly of the dunnage bag of FIG. 1 during 
in?ation of the bag; 

[0031] FIG. 5 is a block diagram of an in?ating system for 
the packaging system of FIG. 4A; 

[0032] FIG. 6 is a partial top vieW of an alternative 
embodiment of a packaging system incorporating a box 
sWell detector; 

[0033] FIG. 7A is an illustration of alternative embodi 
ment of a dunnage bag incorporating a ?exible valve assem 
bly; 
[0034] FIG. 7B is a close-up vieW of the ?exible valve 
assembly of the dunnage bag of FIG. 6A; 

[0035] FIG. 7C is an illustration of another alternative 
embodiment of a dunnage bag incorporating a ?exible valve 
assembly; 
[0036] FIG. 8 is an illustration of yet another alternative 
embodiment of a dunnage bag incorporating a ?exible valve 
assembly; 
[0037] FIG. 9 is an illustration of an alternative embodi 
ment of a rigid valve assembly; 

[0038] FIG. 10 is an illustration of an alternative embodi 
ment of a dunnage bag of quilted construction; 

[0039] FIG. 11 is an illustration of an alternative embodi 
ment of a composite dunnage bag; 

[0040] FIG. 12A is an illustration of another alternative 
embodiment of a dunnage bag With protrusions; and 

[0041] FIG. 12B is an illustration of the dunnage bag of 
FIG. 12A in use in a container. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0042] Referring to FIG. 1, a dunnage bag 10 includes a 
?exible bag 12 With a pleat 14, and a rigid valve assembly 
16 mounted in the pleat. TWo opposed sides 17, 18 of 
?exible bag 12 are sealed along three edges 20, 22, 24, and 














